Histamine H 1 receptors are down-regulated as one step in receptor desensitization. Five phosphorylation sites of the H 1 receptor seem to play a key role in receptor down-regulation. In contrast, an increase in the H 1 receptor expression level following its mRNA elevation was found in the nasal mucosa in hypersensitivity model rats. Up-regulation of the H 1 receptor was induced by the direct stimulation of the H 1 receptor. H 1 receptor up-regulation was suppressed by pretreatment with antiallergic agents.
Receptors in membranes were incubated with 10 mCi of 100 mM [g-32 P] ATP and various protein kinases, and phosphorylation was detected with radio-autography after SDS-PAGE (upper), and phosphorylation was quantiˆed (lower). Abbreviations are as follows: WT: wild-type histamine H1 receptor, 5A: mutant histamine H1 receptor lackingˆve putative phosphorylation sites, PKC, PKA and PKG: protein kinases C, A and G, respectively, CaMKII: calcium calmodulin-dependent protein kinase II. The receptor mRNA level (A) and the receptor gene promoter activities (B) were determined four hours after 10 mM histamine stimulation in HeLa cells. Ro31-8220, rottlerin and Go-6976, protein kinase C inhibitors, were pre-treated one hour before histamine stimulation. A: histamine H1 receptor mRNA was determined with quantitative real-time PCR.  p＜0.05 vs. control without histamine (n＝4), # p＜0.05 vs. control with histamine (n＝4). B: histamine H 1 receptor gene promoter activity was determined using luciferase reporter gene with H1 receptor gene promoter from -8368 to -6277.  p＜0.05 vs. control without histamine (n ＝4), # p＜0.05 vs. control with histamine (n＝4). C: time-course of histamine H1 receptor mRNA level in HeLa cells with (◆) and without (△) protein kinase Cactivation phorbol ester (PMA).  p＜0.05 vs. control (n＝4). 
